Patients with mental health disorders often have to endure the burdens of the condition itself and the stigma that follows. Since no study has been conducted in Lebanon on this topic, our objective was to assess the knowledge, attitude and behaviors towards public stigma of mental health diseases, among a sample of the Lebanese population.
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Introduction
Patients with mental health disorders do not only have to endure the burden of having the condition but also the stigma that results from it, and that is classified into: public stigma, institutional stigma, and self-stigma. In this paper, we will address public stigma and refer to it as stigma. Stigma is defined as "a set of negative attitudes and beliefs that motivate individuals to fear, reject, avoid, and discriminate against people with mental illness" [1, 2] . It results in reduced autonomy and self-efficacy [3] . Stigma is mainly manifested in three ways: stereotype, prejudice and discrimination [2] . Many nations have taken steps forward to fight this social phenomenon. An example would be the United Kingdom and its "Time to Change" campaign [4] . Similar campaigns have been launched in New Zealand (Like Minds Like Mine) [5] , Denmark (One of Us) [6] , and Canada (Opening Minds) [7] . These anti-stigma initiatives targeted not only the general population but also specific groups through social media.
Studies have shown that low rates of seeking psychiatric help are mainly due to poor knowledge of mental health disorders (MHD) [8] , that includes information about mental disorders, symptoms, and psychiatric treatments [9] . Many studies have also shown that more knowledge leads to fewer stigma [10, 11] . Moreover, attitudes range from acceptance [12] and tolerance [13] to negativity and fear [14] . When a positive attitude is portrayed, a supportive and open-minded behavior follows such as hiring a person suffering from MHD. Conversely, when attitudes are negative, it results in avoidance, social exclusion and discrimination [15] .
Previous findings have shown that being in contact with a person having MHD influences behaviors, emotions and attitudes [16, 17] . In some cases, having experience with mental illnesses generated a positive and an understanding attitude, while in other cases, there has been rejection and negativity [18] . Interpersonal contact with patients with mental illness could develop understanding attitudes, change the beliefs, and reduce misconceptions toward these patients [19] . However, people may hold some negative views about the dangerousness of people with MHD and would prefer to keep a social distance despite their regular contact with them [20] . A study conducted by Angermeyer et al. showed that a large part of the public cannot recognize a specific mental disorder and the majority of the public consider people with mental disorders to be in need of help [21] . However, a substantial part perceives them as dangerous and unpredictable and reacts with fear [21] . In addition, several studies have shown that the general public perceives individuals with mental illness to be dangerous to themselves and others [22] [23] [24] [25] . A worldwide study conducted in 229 countries showed that in developed countries such as the USA and Canada, only 7% to 8% of respondents had stigma towards patients with MHD, compared to 15% or 16% in developing countries [26] , where people stigmatize, fear and distance themselves from patients with MHD; they also show prejudices and stereotypes as they think that patients with mental illnesses tend to be more violent.
In most Arab countries stigma toward mental illness is still prevalent and people with MHD still experience the disadvantages of poverty and illness stigma [27] . Arab countries, have shared set of values, traditions and beliefs that are different from those of the western countries [28] . In Arab countries, patients with MHD have a negative attitude toward mental health services and tend to avoid the use these services; they express their psychological problems in the form of physical symptoms [27] . In Arab countries, symptoms of psychiatric disorders are associated to religious beliefs [29] . Most of mentally ill patients of the Arab world are first examined by the religious or spiritual healer whose task is to free the patient from the "evil" [29] . A large number of Arabs-speaking persons in Australia believes that mental illness is an experience of God because it is the result of sin or wrongdoing [30] . Consequently, sociocultural, religious and political aspects of the Arab world have an impact on psychiatric care. A study conducted in Egypt among 208 participants recruited through their places of work showed that the majority of respondents (70.2%) do not accept a person with MHD as a teacher for their children, 53.7% do not accept him as a family member, 32.7% do not accept him as a friend and 25.1% do not accept him as a neighbor. In this study, patients with psychiatric disorders are stigmatized and often face social rejection [31] . Another study conducted in the United Arab Emirates among parents of children with MHD showed that the majority of parents (62%) often do not seek help from mental health specialists [32] .
Lebanon is an Arab country located in the Eastern Mediterranean region, with high religiosity among its eighteen various religious communities. A Lebanese study of a sample of 203 undergraduates revealed that stigma differs considerably according to various cultural misconceptions, for example 158 (77.8%) they think that evil eye might cause mental illness and 95 (46.8%) think that mental illness is a punishment from God [33] . The Arab World has its distinctive sociocultural beliefs about mental illness; Arabs profoundly believe in the reality of paranormal entities such as evil eye, Jinn (the devil), Sehr (Black Magic). They associate the symptoms of psychiatric disorders to the workings of these paranormal entities [33] . In 2010, a report of the WHO (World Health Organization) showed the existence of 3 mental hospitals and 5 community-based psychiatric inpatient units in Lebanon [34] . A total of 42 psychiatric beds are available per 10,000 inhabitants, and 2 psychiatrists per 100,000 inhabitants. Patients admitted to a hospital for mental illnesses mainly belong to the following two diagnostic groups: schizophrenia, schizotypal and delusional disorders (47%) and mood disorders (12%) [35] . A study done by Karam et al. among a representative sample of the Lebanese population (n = 2857) had showed that 25.8% of the sample met at least one of the criteria of the DSM-IV (Diagnostic and Statistical Manual of Mental Disorders-fourth edition) at some point in their lives [36] . In Lebanon, stigma is still widespread with regard to mental illness, and people diagnosed with MHD still hide their disease: instead of seeking medical help, they refuse it because of cultural stigma [33] .
To our knowledge two studies had been done in Lebanon that evaluated knowledge, attitudes and beliefs regarding mental illness [33, 37] . The first one was done among undergraduate people and the second among Catholic clerics [33, 37] . However, no studies had been done among the general population that evaluate knowledge, attitude and behaviors towards the stigmatization of MHD. Therefore, the objective of this study is to assess these parameters among a sample of the Lebanese population.
Methods

Ethical approval
In accordance with the hospital's Regulatory Research Protocol, the Ethics and Research Committee of the Psychiatric Hospital of the Cross, Jal Eddib, Lebanon approved this study protocol (HPC-023-2018) based on the fact that the autonomy and confidentiality of participants were respected and that it was an observational study with no prejudice to them. The purpose and requirements of the study were communicated to each participant. Consent was obtained in the form of written approval of the ethical consent form.
Study design and sample
This cross-sectional study was conducted between November 2017 and May 2018; it enrolled 2289 community dwelling participants using a proportionate random sample from all Lebanese governorates (Beirut, Mount Lebanon, North, South and Bekaa). Each governorate is divided into Caza (stratum). In the first stage of the random sampling technique, two villages were randomly selected from each Caza, based on the list of villages provided by the Central Agency of Statistics in Lebanon. In the second stage, in each selected village, the questionnaire was distributed randomly to the households, based on random sampling technique to select the included house. All persons living inside the selected house were invited to participate, if eligible. After eligibility criteria were determined, subjects were assigned identification numbers and randomized according to an online software, Research Randomizer (www.randomizer.org). The stratified randomization method was used since it allows to control and balance the influence of covariates. Prior to participation, individual subjects were briefed on the study objectives and methodology, and were assured of the anonymity of their participation. Individuals agreeing to participate in the study were then asked to read through and sign off a written informed consent form. Those who accepted to participate in the study were invited to fill out the questionnaire via a face-to-face interview. All participants above 18 years of age were eligible to participate. Excluded were the persons with self-reported psychiatric problems or those who refused to participate. No resources/helpline brochures were given to participants.
Questionnaire
The questionnaire included 102 questions and was in Arabic (the native language in Lebanon). The first part covered socio-economic and demographic characteristics, including age, gender, marital status and the level of education. The level of education was divided into four categories: primary, secondary, university and technical education-the technical education system in Lebanon is defined as a curriculum (combination of theoretical and practical studies) that prepares skilled technicians [38] . The household crowding index was calculated by dividing the number of persons living in the house by the number of rooms in the house excluding the bathroom(s) and the kitchen. The higher the score the more the house is crowded. Overcrowded households are often households with few economic resources [39] .
The second part, included three scales: the Mental Health Knowledge Schedule (MAKS), the Community Attitudes toward Mental Illness (CAMI), and the Reported and Intended Behaviour Scale (RIBS). All three scales were not validated in Arabic. Therefore, all scales were translated from English to Arabic through an initial translation and back translation process. The English version was translated into Arabic by a mental health specialist, then back-translated into English by another specialist. Upon completion of this process, the translators compared the English versions of all the scales to determine whether the variables had the same meaning. An expert committee formed by healthcare professionals and a language professional verified the Arabic translated version. The expert committee aimed at discerning discrepancies and to solve any inconsistencies between the two versions. The process of forward-back translation was repeated until all ambiguities disappeared.
The Mental Health Knowledge Schedule (MAKS). This twelve-item scale comprises domains of relevant evidence-based knowledge in relation to stigma toward mental illness. Items are coded on an ordinal scale (1) (2) (3) (4) (5) . Items which the respondent strongly agrees with score 5 points; 1 point reflects a response to which the respondent strongly disagrees. The total score is calculated by adding the points obtained for each of the 12 items. Higher total scores correspond to greater knowledge [40] . The Cronbach's alpha for the MAKS scale was 0.749.
The Community Attitudes toward Mental Illness (CAMI). The forty-item CAMI scale was developed by two researchers at a Canadian university [41] and was used in this study to measure public stigma attitudes towards mental illness. All items are rated according to a fivepoint Likert scale (1 = strongly agree to 5 = strongly disagree). Negatively stated items were reversely recoded for analysis. The scale has four subscales, each with 10 items: Authoritarianism (AU), Benevolence (BE), Social Restrictiveness (SR), and Community Mental Health Ideology (CMHI). AU is a "view of the mentally ill person as someone who is inferior and requires supervision and coercion." BE corresponds to "a humanistic and sympathetic view of mentally ill persons"; SR means "the belief that mentally ill patients are a threat to society and should be avoided." Community Mental Health Ideology (CMHI) is "the acceptance of mental health services and the integration of mentally ill patients in the community" [41] . Higher AU scores, lower BE scores, lower SR scores and higher CMHI scores would indicate higher stigma. Overall stigma against patients with mental illness was computed by summing up the subscales. Higher scores indicated less stigma attitudes against patients with mental illness. The Cronbach's alpha for the total scale and subscales were as follows: CAMI (0.876), AU (0.555), BE (0.637), SR (0.690) and CMHI (0.804).
The Reported and Intended Behavior Scale (RIBS). The RIBS (eight-item scale) comes in two groups of four items each. The first group focuses on behavior reported in past or present experiences regarding the following areas: live with, work with, live nearby, or have a relationship with a person with a mental health problem. The second group focuses on future intentions to establish contact with people with a mental health problem in the same areas as described above. Each item is coded on an ordinal scale (1 = strongly disagreed to 5 = strongly agreed). "Do not know" is coded as neutral. High values correspond to more favorable expected behaviors [42] . The Cronbach's alpha for the CAMI scale was 0.766.
Data collection
Data collection was performed by study-independent clinical psychologists who had received a thorough training prior to data collection, and whose role was to evaluate participants' level of mental illness to exclude those with psychiatric problems. No resources/helpline brochures were given to participants. The questionnaire was completed within 45 minutes approximately. During the data collection process, the anonymity of the participants was assured. Individual participants had the right to accept or refuse participation in the study, with no financial compensation provided in exchange for individual participation.
Statistical analysis
Data analysis was conducted using SPSS software version 23. The independent-sample t-test was used when comparing two means, whereas the ANOVA test was used to compare 3 means or more. The Pearson's correlation coefficient was used between 2 quantitative variables. Since better knowledge would lead to better attitudes, which would lead to better behaviors, three hierarchical stepwise linear regressions were conducted; in the first one, we took the MAKS score (knowledge score) as the dependent variable and sociodemographic variables as independent variables. In the second one, we took the CAMI score (attitude score) as the dependent variable, with the sociodemographic variables and the knowledge score as independent variables. Finally, in the third regression, we considered the RIBS score (behaviors score) as the dependent variable and the sociodemographic variables, knowledge and attitude scores as independent variables. All variables that showed a p<0.1 in the bivariate analysis were taken as independent variables in the regression model in order to eliminate the potential confounding factors. Moreover, Cronbach's alpha was recorded for reliability analysis for all the scales. A pvalue less than 0.05 was considered significant.
Results
Overall, 2289 persons out of 3000 completed the interviews and 711 refused to participate; thus, the response rate was 76.3%. More than half of the participants were females (53.0%), unemployed (60.9%), between 18 and 24 years old (61.0%), and university graduates (62.4%) ( Table 1) .
Based on the total scores of CAMI, MAKS and RIBS scales, 25 th , 50 th and 75 th percentile were considered as cut off points for low, medium and high score. A higher score of public stigma toward mental illness was found in 67.8% of the participants. The higher score of knowledge toward mental illness was 61.9% and 66.6% had more favorable behaviors. The mean scores for all the scales and subscales were as follows: CAMI (136.84 ± 17.55), AU (32.74 ± 5.05), BE (36.75 ± 5.25), SR (34.34 ± 5.50), CMHI (33.19 ± 6.25), MAKS (39.00 ± 6.84) and RIBS (15.58 ± 4.10).
Bivariate analysis
The bivariate analysis of factors associated with the total CAMI scale score showed a significantly higher mean CAMI score (less stigma) in females compared to males (138.62 vs. 135.58, The bivariate analysis taking the MAKS score as the dependent variable, showed a significantly higher mean MAKS score in females compared to males (39.41 vs. 38.62, p = 0.007), in those with a university level of education compared to a primary one (39.30 vs. 37.34, p = 0.001), in those aged between 18-24 years compared to those above 70 years (39.51 vs. 34.45, p = 0.005) and in those living in Mount Lebanon compared to those living in Bekaa (39.66 vs. 30.65, p<0.001). A higher MAKS score was significantly associated with a higher household crowding index (r = 0.055), CAMI scale (r = 0.689), RIBS scale (r = 0.709), the number of family/friends (close people) (r = 0.077) and non-close people (r = 0.082) with mental illness the person knows.
The bivariate analysis taking the RIBS score as the dependent variable showed a significantly higher mean RIBS score in people living in Beirut compared to those living in Bekaa (16.40 vs. 13.81, p<0.001). A higher RIBS score was also significantly associated with the number of family/friends (close people) (r = 0.143) and non-close people (r = 0.087) with mental illness the person knows (Tables 2 and 3 ).
Multivariable analysis
A first linear regression, taking the MAKS scale as the dependent variable, showed that living in North Lebanon (Beta = 1.331) and knowing non-close people with mental illness (Beta = 0.811) were associated with higher knowledge of mental illness (higher MAKS scores), whereas living in Bekaa (Beta = -8.693) and being 70 years old and above (Beta = -5.060) were associated with lower knowledge toward mental illness (lower MAKS scores).
A second linear regression, taking the CAMI scale as the dependent variable, showed that higher knowledge of mental illness (higher MAKS score) (Beta = 0.670) and having a high level of education (university (Beta = 8.785), secondary (Beta = 6.084) and technical (Beta = 5.677)) were associated with less stigmatizing attitudes (higher CAMI scores).
A third linear regression, taking the RIBS scale as the dependent variable, showed that knowing close people with mental illness (Beta = 0.577), less stigmatizing attitudes (higher CAMI scores) (Beta = 0.077) and higher knowledge of mental illness (higher MAKS scores) (Beta = 0.115) were associated with higher favorable behaviors (higher RIBS scores), whereas knowing a non-close person who have a mental illness (Beta = -0.720) was associated with lower favorable behaviors (lower RIBS score) ( Table 4 ).
Discussion
To the best of our knowledge, this is the first study that assesses knowledge, attitude and behavior towards mentally ill patients in a Lebanese sample. The results obtained are in line with other studies [31, 32, 43, 44] showing a high prevalence of stigma toward mental illness in our sample. A study done by Abolfotouh et al. among the Saudi public had found that the majority of the sample (87.5%) reported lack of knowledge of mental illness, 66.5% had negative perception and 54.5% had negative attitudes to mental illness [45] . In a Moroccan study, most families (76%) reported having no knowledge about mental illness [46] . A study done by Coker et al. had found that 85.5% of the sample would not accept a psychotic person [31] . Other findings showed that only 38% of parents of children having mental illness in the United Arab Emirates would seek medical help [32] . Lebanese families are still denying the presence of mental illness and many individuals choose not to seek professional help out of fear of their communities' reactions. There are still misconceptions and stigma associated with mental illness in the Lebanese population, similar to other Arab countries. Al-Krenawi et al. (2005) found that Arab patients with mental illness avoid the negative reactions of the public towards their illness by not disclosing their psychiatric symptoms to others [27] .
In fact, the Lebanese society where religion plays an important role, pays special attention to beliefs about sin and causes and treatment of mental illness. Lower scores on public stigma against mental illness were associated with the belief that evil eye, magic and punishment from God might cause mental illness [33] . The theological view of mentally illness in the Arab culture considers that the illness is related to evil eye or a result from a sin or wrongdoing, with mental illness being a consequence of God punishment and a demonic possession [47] . The primary treatment is spiritual healing (exorcism to eradicate the demon or evil eye), miraculous healing through prayer and reading the holy book (Bible or Koran) [47] . In the Arab culture, the care of the ill person is the responsibility of the family [48] ; Arab families tend to hold negative attitudes toward psychiatric services; it takes them months and even years to accept RIBS: reported and Intended Behavior Scale. Lower scores on "Authoritarian" and "Social Restrictiveness" signify greater amounts of stigma, while lower on "Benevolence" signifies higher stigma and a higher score on "Community Mental Health Ideology" signifies higher acceptance of the mentally ill.
https://doi.org/10.1371/journal.pone.0222172.t002
Public stigma towards mental illness in Lebanon that the person with mental illness needs professional psychiatric care [28] . Nevertheless, the majority of Arab families still hold restrictive cultural and social beliefs that consider the mentally ill patients as a shame [49] . A study done by Dalky in 2012 found that Arab families perceived the experience of caring for a family member with a mental illness with fear, loss, embarrassment, and disgrace of family reputations [50] . Another study done by Kadri et al. among a sample of 100 Moroccan family members accompanying patients with schizophrenia showed that 86.7% of family members reported having hard/difficult lives and 72% reported psychological suffering and poor quality of life [46] .
Knowledge
Stigma has been associated with low knowledge about mental health disorders. There are two types of knowledge; the first refers to the people's familiarity with various disorders such as depression and schizophrenia; this shows that they consider them as disorders so it is more likely for them to suggest help or care from a physician. The second refers to the high RIBS: reported and Intended Behavior Scale, PWMI: person with mental illness. Higher scores on "Authoritarian" and "Social Restrictiveness" signify greater amounts of stigma, while higher scores on "Benevolence" signifies lower stigma and a higher score on "Community Mental Health Ideology" signifies higher acceptance of the mentally ill.
https://doi.org/10.1371/journal.pone.0222172.t003
Public stigma towards mental illness in Lebanon educational level being correlated to less prejudice and segregation towards mentally ill patients [51] . Moreover, our study has shown that people over 70 years old had less knowledge towards mental illness; our findings are consistent with those reported in an Indian study [52] but are in opposite to other studies that showed that older people have more knowledge because as they grow older, they are exposed to more experience and therefore more knowledge [53] . In addition, no correlation between age and knowledge was found according to a more recent study [54] . The association between age and knowledge towards mental illness is still controversial, with more in-depth research needed for a better understanding.
Knowing non-close people with mental illness was associated with higher knowledge according to the results of this study. These findings are in agreement with previous ones that showed that persons who are in contact with mentally-ill patients possess an adequate overall information about mental illness since they experience with those patients some of the signs, symptoms and treatments of the disease [53] .
Finally, our results indicate that living in North Lebanon was associated with higher knowledge scores of mental illness, whereas living in Bekaa was associated with lower knowledge. In view of these results, awareness campaigns to increase knowledge of mental disorders should target the Bekaa region most importantly, but also the other regions since a lack of knowledge of mental illness apparently exists in all Lebanese governorates. 
Attitudes and behaviors
Attitudes and behaviors vary from positive and understanding to negative and repulsive. In our study, a positive correlation was established between the CAMI score and knowledge, so better attitudes are associated with more knowledge. Similar results were found in some studies [10, 11, [55] [56] [57] [58] [59] whereas others showed opposing results with no significant correlation between knowledge and attitude [60, 61] . One theory states that individuals with a higher level of knowledge have had the chance to get educated on the topic and are as a result more understanding and have better attitudes. Other studies showed that having higher level of knowledge of mental illness has forced people to be more distant from the mentally ill as they know their actual symptoms and behaviors [62, 63] . Gender is also a significant variable when it comes to stigma. Our results showed that females had a better attitude towards the mentally ill in the bivariate but not in the multivariable analysis. This is in concordance with previous studies as it was shown that females are more empathetic and open-minded [54, 64] and positive [21] showing less stigma [65] . No significant correlation was established between gender and behavior in our study; however, in a Swedish study, females showed fear and social distance as opposed to men [66] . Other studies demonstrated that women have less social restrictiveness and prejudice and misconceptions [67] . A study done by Elkington et al. (2012) demonstrated that a male's stigma focuses on the diagnosis itself, while a female's stigma depends on how the patients are perceived by society, so males have a realistic view while a female's view is more subjective [68] . Additional research is necessary to clarify this association.
Familiarity and experience with people suffering from a mental illness have shown to be one the most crucial criteria that determine attitudes and behaviors [54] . Our questionnaire assessed familiarity with friends, close and distant people, in relation to attitudes and behaviors. A positive correlation was established in all cases. Previous studies have shown that having experienced mental illness with others leads to more positive attitudes [64] . In fact, those having mental illnesses in the family induced more benevolence and higher CAMI score than those without mentally ill family members. In other cases however, having experience with someone suffering from mental illnesses establishes negative attitudes [18] . According to Arkar and Eker, experienced individuals become realistic and sense the danger along with mental illnesses, which is why their attitude shifts negatively [69] .
The results revealed that higher mean of knowledge, positive behaviors and positive attitudes scores toward mental illness was seen in persons living mostly in Beirut and Mount Lebanon. In these areas the majority of activities (economic, political, education and industrial) are concentrated [70] . The higher education institutes are located mainly in the center of the country along with the three main mental health hospitals in Lebanon [35] . Education may provide information about mental illness that might reduce the blame placed on mentally ill people and could change the stigmatizing attitudes toward them [71] . Also regular contact with mentally ill patients that occur in the overcrowded areas may reduce the social distance (discomfort fear and distrust emotions) toward mentally ill persons [71] .
Limitations and strengths
This study used a large sample, which included measures specifically targeted for the evaluation of stigma. It provides a first description of the level of stigma in the Lebanese population. Despite these strengths, there are some limitations associated with this study. The study is cross-sectional with a low level of evidence. The instruments used to assess the attitude, knowledge and behaviors toward mental illness had not yet been validated in the Lebanese context. An information bias could exist since the participants provide us with information using a self-reported questionnaire. The results could not be generalized to the entire population, since the group of 18-24 years, with university education, and unemployed was more represented. Our data could not be weighted to account for the multi-level sampling design in the absence of official numbers from the Lebanese government in terms of total population per governorate and subcategories by age and gender. Future research using alternative methods, such as stratified random sampling, might obtain a more complete view of level of stigma.
Conclusion
In a country where mental health disorders and stigma prevail, it was important to assess the factors that contribute to public stigma. Knowledge, attitudes and behaviors were differently associated among different members of the Lebanese society. Our main finding was that more knowledge is associated with better behaviors and attitudes and therefore less stigma, which is why it is important to initiate awareness campaigns all over the country and especially in schools to prepare a more knowledgeable and open-minded society. As a result, people suffering from mental health disorders will not feel ashamed to seek the professional help that they need.
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